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From this equation it follows that if the forces be divided into two-groups, one consisting of the forces reckoned positive, the other of those reckoned negative, the sum, or resultant (§ 556), of the former is equal to the resultant of the latter; that is, if tJR and 'JZ denote the resultants of the positive and negative groups respectively,
£ = '£.
But unless these resultants are directly opposed they do not balance one another; wherefore, if (,x,y) and (x'y) be the co-ordinates of fK and './? respectively, we must jiave for equilibrium.
,*'='*
and                                        ,/ = >;
whence we get                   JR. tx - 'J?x = o
and                                 fR ,y - 'R'y = o.
But ft /c is equal to the sum of those of the terms Plx^ PyXt, etc., which are positive, and 'Jt'x is equal to the sum of the others each with its sign changed : and so for fi.y and 'l?y. Hence the preceding equations are equivalent to
We conclude that, for equilibrium, it is necessary and sufficient that each of the following three equations be satisfied : —
= o .................... (6),
= o .................. (7),
559.    If equation (6) do not hold, but equations (7) and (8) do, the forces have a single resultant through the origin of co-ordinates.    If equation (6) and either of the other two do not hold, there will be a single resultant in a line through the corresponding axis of reference, the co-ordinates of the other vanishing.    If equation (6) and either of the other two do hold, the system is reducible to a single couple in a plane through that line of reference for which the sum of the products is not equal to nothing.    If the plane of reference is perpendicular to the lines of the forces/ the moment of this couple is equal to the sum of the products not equal to nothing.
560.    In finding the resultant of two contrary forces in any case m which the forces are unequal — the smaller the difference of magnitude between them, the farther removed is the point of application of the resultant.   When the difference is nothing, the point is removed to an infinite distance, and the construction (§ 555) is thus rendered nugatory.    The general solution gives in this case /? = o ;  yet the forces are not in equilibrium, since they are not directly opposed. Hence two equal contrary forces neither balance, nor have a single resultant.    It is clear that they have a tendency to turn the body to-for a cube, or a rectangular parallelepiped in general, in terms of con--yerging series; and under electricity (jn-a subsequent volume) ft will be solved in finite algebraic terms for the surface of a lens bounded by two spherical surfaces cutting one another at any- sub-multiple of two right angles, and for either part obtained by dividing this surface put for the volume-density, and/ •jfor the (infirijtely small) thickness of the shell, § 495. *Froin tlti's it is easy to? obtain by integration the determination' of the whdle .attraction of a homogeneous ellipsoid on an external particle."cj»fnlnece  s\f   tKto   frrnnefrtrmnfriAn    in   t\\n, frViArtrtr   rif   tilnftrift circuit."   De Morgan, Cambridge and Dublin Mathematical Journal,'
